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(57) Abstract: 

PURPOSE: To resolve signal delay in a data line 
provided on a TFT(thin-film transistor) substrate, 
improve an opening ratio in a unit pixel, and prevent 
display defects. 

CONSTITUTION: The TFT substrate is provided with a 
TFT, a scanning line connected to the gate of the 
TFT, a data line 106 connected to one of the source 
and the drain of the TFT, a pixel electrode 112 
connected to the other, a common electrode 111, 
and a common electrode wiring 103. The TFT 

substrate and a counter substrate equipped with a black matrix which segments unit pixels into a matrix 
form, are arranged so as to face each other, and liquid crystal is sealed between both substrates in an 
active matrix liquid crystal display device. The common electrode 111 on the TFT substrate is provided 
with a common electrode part 111b, extended to the upper layer of the data line, and this common 
electrode part has a slit 115, which opens to a region facing the center region in the width direction of the 
data line, and the counter substrate has a first conductive film covering this slit, and the first conductive 
film is kept at the potential of the common electrode. 
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JTomi*^ *^ 7wWy **** 4*44. <W4 Wi«0* YWis. 4444 ***** 44 

sU<34(lla)4 ^lr(^l-)^ 4344- 

*l*&**(109)* H4S*A£ *8*4. 444*<S4(iia)4 44 *«W *4*4.h4**4 *1**4 
1 nnt^U = 7fl4 rt*aUjf+*«l 444*44 Qla)4 4*4 7>£4Sfe *****(103)4 

3S«^^^^wiw>^i VS^V^^i-a^ai^)^ ^ *«wm4 *o m(1 «o*44 

«W ^Va14*4 *H*4444(104)£ W4 4* 4 Wte *H4^4(i09)4 
4(103) 4°H $444. 

-^.-^ aVH^^ f i05)ol'^4i- : g^(lla)°fl **44. S- 5<H| S.4 44 44 451*4 (105)* ^44 

05)2 io 44 106 444 *U*4444(104) 4«1 ^44 £^(105)* «1*4*M*. *4W - 
S oT^ii! 4**1 s** he11<>1444^44<>1 451*14(105)4 3L44H *444. 

^°1*=(107)4 ^44(108)* 451*14(105)4 H*flpJ<§44 ±±<$«*\} 44 ***4. £*444(107)* 
t 4i(iSS^^4. « olB U(iO04te«4** **4te W** $444. ^44(108)* J i A 

^14^4(109)4 **4^a »*4fe ^^44. ^ U ^ V 

;«4(1M)* ^fl^>4-d(102) ^1 4**4. ^d(102)^TFT4 

* a*A ^?*7>*«^4fll0)* 4«>l4^*(l06). *H4£*d4(l09) * ^11*4^^4(104) ^<fl ^8^44. *l2 

lSV(n«* 43*S *4 W ol^44. ^12*4^44(110)4 4 

3^«4Sra)* ^ 44. ^12*44^4(110)*, *4«^*4-14 €4€^444 4* 4 

43:41- ^1 ^fe Jf-71^44- 0 -^ °lf-°l^S. #4. 
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^jMsmn* 124^3^(112)* l2^3€«?i4(iio) *1 ^34. **^(111)4 124^3^(112)* 

IW** 4^ 2* *^4°i4, ito(°j^^hh)4 £* %*W3* 

£344 



£ 6* ^*3^(111)4 124^3^(112)21 1€* J±<^4. £ 61 £.°d 44 2°1. ^-34(111)* X*tf£* 



^§-3^(111)3 XWSWllla)4 YWStfWlllb)* x*WY**is 44 ^3. 7^ t4 

4* **€4 ^ 31 44 £ 0 L x**«* J KiiiB)fe (105)4 44a; ^«Fd(i03) 

* ^«* E V«1I^«4 ^ x*««^(nia)fe s. 51 i<d 44 2*1 ^ I21 ***3*(i03) * 3 ^hhi & 
fc *W4 S345L* *i*m4. 3-f-34(in)* ^3^£ 54M a 3*14 ^f-34* 34 ^«(H3) 

* nfl7fl«V«^ 3-f-«fl3(i03)1 3713-2-3. 3^4. 



^^(111)21 YWS^WlUb)* Y^o.5. <3#44 5L 51 £-°d 10^3(106)4 f^451^ «H34i 
(106)* <44 Y*$3***(iiib)* 1<WdI:(i06)iL4 ^4 2* ^* 434. *#4fe 44 £ 

ol, tW^d(106) o.^ 371*6: *|2*?Hi«34(110)* *«H Y*43 *<Hf(ll lb)1 *i 

^4(44)34. 

£ 61 ^d 44 2°1. 3-^4(111)3 tfl^*(inc)^ x**«?i^(iiia)a^ y**o.s *#4fe 

*Aj£4 tfl^*(lllc)£ fcfl4£<8«Ulla) MH, 1* 21 3^4. £ 31 44 2 

ol, tfl^t(Hlc)* tfl^(lllc)4 tflWte 1l4*3^(109) JHfr^l ^14 71^ Y**A£^1 

434. 



^124^^^(112)^- ^4i<83(Ha)3 7121 f-y-ofl tfqg^ ^34. *^si ^124^^(112) 

o yWS s^fe ^ 7 fl, 4* 37flS] 3 W^(112a) * 4W(HZa)t 444* 3*4 
- ^«^l*(112b)# ^144,124^3^(112)* ^ t«tfWll2a)°l 11)^1 ^4^-1- (Ulc) 4 

t^sT ais W45L4 mm. *#4fc 44 tf°l. °-W4!:* 144?lfe ^71** 124^4(112)21 tfltf* 
«(112a)4 tfl*4*(nic) 4°H^ 1H€4. 



£ 31 £3 44 *«>1 I24i34(112)* 124^34(112)21 <a*7> 4ii3^(108)4 3*l£4 ^^1^4 4^. 
^=^01 ^*t(ii4)'ol i^3^(108)4 124^3^(112)21 fl*H ^ A ^4. 124^3^(112)* 12^ 

3^4(110)* ^*4fe 4i€^* ^^*(H4)* f-sfl ^3^(108) 1i44i3^(i09))1 37l4^s. 3 

^^^(111)21 Y**«*^«(iiib)* 44 *3 ^°o>1 ^*(H5)* 7>34. 4 **(H5)-fr X*4^^( 
llla)4Y*4^^-(lllb)2l 1^1431 Y**«Wl lib) ^1 a* 44 fl^«4. 

1olE^ d(106 )ol 10^21 ^* 7>^H Y*««*4(lllb)7> 18^21 S.* 7}*lfe ^-f. ^(115)21 1* *^ 

5W n^^^€4 ol Y*4^^(lllb)fe1°l^^(l06)2l ^^4^ 4 ^^*7^H. 1o^3( 

106)2 i "tfl^^^S ?1«144. ^14 *<>1 ^^^^ Y**«^-(lllb)fe 1olBl3(106)2l 

o^c^jjlEl 4 °1 s. ^ €• 21 1 .5tan #* 7}*1 4%4 44. 
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. d ofl «o, 44 Sol Bfl^(116)^ Wd4(lll), *2*S*R(H2) 3 ^2«*«*K110) W * 
WCU«)1*4 « LWJSMI *«* 4«J(rubbin g ) *4 ft 

£ 4$*13» 4fe4. 

^ ojoJ ,., lolAl 7l***W144 44 3#*(117)4 Tfl^ol ^2^*^(110)4^1*^^(104) 

icn* * *^cii«*. w**. * e ^( 118 > fe 4 * ^ ^ 3,1 ] - 

4#4(119)£ *fl 1^44(101) 4 4* 4°fl *444. 

tfl*7l*(200)* *44 W *4^4 42^4^(201)* IW. 

WH&(202)fc ^12^71^(201)4 « H441 ^44. W^&(202)fc 3#<>W ^ *4 44 

M^non* a>oh €-JL^m# *7MHfe 71^-fr 444. **flS4i(202)fe JWM 

444 Y€(202b)* ^4*4. 

* a4 «ol 44 4*1 vWWllUOte W^(202)4 ^(202a)4 4444(106) *W. 
Si^S vWWiSU **<"«>* *^^(202)4 W202a)4 44* 

4(ioe)£ *4(n5)* 4s. 4*^4. 

*^-(202)4 W202a)£ #3(115)41 **(liS> #^4 3.44 4£ 7 >f^ 

rl^lS?, 5 1 Jili -U* 44 44 5,m4 *+. W^(202)4 **<202.) 34* 5^4 

fc* (l 15) * **M ¥^4fe 4 4 4 -5d (106) si 44 4* 44. 

^fl-^-(202)4 4 711^ W ***4. ol X*1*«M 4-S-44. * 

***(204)* W^(202). 4*<203> « *2**7l*(201) 4°H «W* 
4£ ^4*r4s 01^-01^4. ^44(204)4 ^4444. 

*W(205)4 ^44(204) W 1H44. 4^4(205)^ *fl» o^-M* 4^*4. 4*4(205)4 a 
^ o. T^ r el«3 f-4 4£ 4 #4 3 * 4fe4. 

♦ uns^d ^ «.*r 2 02- ^ *£(202b))£ 4^7^(200)4 ^^^(12)^1 ^^44. 714** ^fl 4 
^ W L&4 5Sk205)* WS«U12H 4^^14 ^4fe ^* ^1-> tt4. 




IT0 = o S o 1JM « 4^(207)01 ^12^44(201)2! 4* 44i ^-J44. 4^4(208)^: ^£*(207)^ 

444. 
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44 °ji 4 £444(1)4 4^5314445 o\t\6]}A.] 44£44*1(D* 44471 444, 4 

J*|S(4£4)fc *M£*&* ^Hd*(102)^ 454<13 °l7}44. £442^1 tfl-g-*Hr 4U5 7>4 4444S 
» Tllol^iofl 7^21 ^§-71*13 31 4 4^ (106) °H 44^4. 7fl4B€^4 47}4^ 44^(102; ^, 444 ^A}4( 
102))i 354 TFT4 € £44. 4 "fl «1 444(106)°fl 2j7f4 €^-8: ^^4^(107), ^5^(105). 
4(108) 3 4^444 14)* 3444 7ll244i44(112)41 47}44. 

TflolH^^V 444 °fl TFTfe € £ = 44. ^ "H44 *ll24£44(112)°11 47>4£4 44* *l24^44(112) 
4 ^444(111) 443 7H441-(4i445) « *Hl4^4(109)4 ***|<a*(103) 444 A<S*H44* 
^ 4444. 

444 £442:41 tfl*4fe atf©l 4* WWW 4^^«i(iia)^ 44(300)^1 47V44. oH. 

o,l 44$ 4444 *fl24i44(112)4 tfl^l:(ll2a)4, 3-444(111)4 Y4$4441-(l lib) 5 4«4*( 
111c) 44°fl *^o44. «W300)£ ol 444«11 3«H £44 ^£ 4*^44. ^14(203)4 *M ±^S\ 4 

2:3. £444. 

4^544*4 AH 40144(106) e*M ^4 3444 £ 7i 7l| os. £.444. 4444(106) o 
4/34 *7l#4 4444(106) 44i 444 4444(111)4 Y4*o=444(lllb)<H14 4444. Y444 
44(iiib)fe «*M4"ti(i06)4 4s»4 =l44 Tlsl 24 44 7>44 i4<HI, 31444(106) <2-3.44 1HJ4 444 

* Y«^44(lllbH 4*fl 7^21 -^444. 444, 31444(106)4 <**4HI 444 444^WllaH4 4 

444 ^0.3. j^^fe 44 tg-444. 444. s** 4-S4 4*u ^4-4 ^34^ 44 ^44 

4. 



53(115)4YW344(lllb)°11 ^44. 444. 4444(106)4 YW344(lllb)4 tflWJ* 53(11 
5)0)1 444 7^4 444€ 44i44. 444. 31444(106)4 YWS44(nib) 4°H 444 444 
44 443 °.3 £4 ell US 4** 4 Xl7l ^IS-i 4x444 7di^ ^ 44. 



(106)0^*3 m& 444-4 4^53(115)5444 53(115) 444 q^&oo)*^ ¥^44. ^ 

3^1) B^(202)2l ¥4(202a)£r ^1 o^^d (106) «>fl W14r(200)°fl ^44. 453:44 

^flm3^(202)fe 44^(12)0114 #^n(118)°fl 21*M Wfl-?i(103)i ^^4.^^^(103)21 ^44 

i*4 *d4» 44£^ -a^«4. *3(ii5)* ¥^4fe 53(H5)4 4£ 4«fl ^|*« 

(202)4 4^(202a)°11 4*}4 *^44- 



^flH3i(202)4 4^(202a)^r 53(115)4 ^a.4 ^44 ^ ^5 4^4. 44^. 53(115)5 ¥ A 4 
4^ ^7l*ft ^1)^4^(202)4 4^(202a)o)l 444 44 ^^44. 

44 ^4 ^li-i^HH ^*>^. ^oi4^(io6)^l 444 B ^S4 ^4^ ^^45 rtm«\ 444^(106) 
xiW ^^(in)4 Y**«*4(nib)4 2144 #^44. Y^^^4(nib)fe 3M4*(10 
6)21 #a.4 ^44 ^ #5 7>4£^ ^^44 4^1. 4^^£ ¥^4fe ^4^ #44 ^444. 

Y^<a^4(iiib)fe 53(115)5 7>44. 444. Y^°l ; o-4(iiib)4 ^144^(106)21 7^^* 4^4 4 
ji, aeias. Y**si^4(iiib)4 444^1(106) 4°H 4^4 ^4-8-^ 4*4 tf* ^^1* ^ 
444. ^4Wi 4tb Ai±4^^r tftflal 0.3. SA4. 

44tLV ^4-g-^4 4ife ^4^(111)^1 53(115)5 4S«ia^ ^«4. 444. «1^ ^12*4^ 
4(110)5 «£-4 tta. 71124^4^(112)^14 7fl^4 4« *^«44 4^4 *?>4fe ^* ^ 
^ 544. ' 
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VS-^^Jf (lllb)fe *1 44^(106)4 ^4 ?14 7 W£f ^34. 444, 3* 

fr^^SS. 4-f-44445L, 7^4* ^4^3. #&444 g°-^4 #7l#4 *r Slfe 

f-AH Ajx^o^^- 4±4«. ^ &4. 

£4 fcS(ll5)**44 ¥^5)^^71^^(115) W WII<S(103)4***i^(lll)4 344^ 

W**^^ *i"1|H4^(202)4 4€(202a)«fl 444 ^434. 444, ^-fr** #^44 34 #4 

*£*1 *84tt ¥ $14. 

71147} 44 24 43£4#4(i)4 ^34 *4^(ii8)* #°J4fe a* *4*U WsR(ni) 

21 °W4-°r £34fe 34 2* *tf4 >Ha^-g- ^34^ ?ll>ii ^2:* ¥ 5^4. *fl 2^1341 §4 ^4 ^ 
247}* 3711 *7M44 gfe4. 

7> ^i ^^iAl^-^121 *fl244* 5L4*4 42-444 4*H4 ^44. 5. 8a 44 £ 10c^ TFT44 
(100)21 >2-4^4. £ 8a 44 lOcfe S. 321 BB, CC % DD*^M 44 43, * ^^t, 443444( 

2)l+ ^4*144(3)41 3^44 44 3^*(117)4 1H4fe 4 <844 ^i2t 444 43*4*4 

(1)21 44si4i iL4^4. 

44°H4 *ll244* 44* 44 344. 34* ^ ^ ^ 7 ^ ^ sx ^- 

£4 4"§-4tt «-4ir-8r 44°fl4 ^4fe 3»°fl 7fl444 Sfe4. 

*4 S. Sail iL°J 44 £4, Si- %<L3- 4¥44 2lll^r4(131)4 4» 4f4, ^4 444 ^llf-^W 

101)21 4 £44 3^44. 4*. ^ 8b4 JiSl 44 £4. ¥44(102)4 **«H4i(l03) f-4 5L5.2l£ZLBfl47l# 
ofl 711 1^#^ (131) -i- ^14^44 4 A 344. 

tj.2. £ 8c ofl 44 24, -§ 4 €444 (132) 4 eflf- #4. CVD44 444 7fl l^7l 4(101) 44I ^44. 
£4, •£ 21*244(133) 4 4* *«. CVD1H 444 421*444(132) 44 ^444. 421*444(132)4 ^ 
4 €444(133)* 7)11^4244(104)41 ¥444. 

4* 4^224*^(134)4 514 24*#(135)4 4* ^^^CVD^^ll 2l§H ^§^-1(133) 
^"oi^iS. ^a^c} gc^ > £ 8 <H jsloJ a>2> §61, ^H^AJ (105 ) o] 3.£.a\±J.lW7]<£-tr o}^*}^ 
51?HH134)^ n + <8 £^ ^2lS#(135)^r *H<WM £^ ^2lS*(135)^ 

^ °J -f -i- «l^^^a|^#(134)^S. ^Sl^H #4. 

4-fi- £9a<Hl Jttl 4 s !- 3f ol 42^ D 4 (136)^1 CVD<a°fl 2l*H 

4 i«r,S.9b^l 42} i«>l. 3|°m(106). Hefl9j^(107), ^1^^(109) S i^^^(108)4 S.^ 

±0.^7]^ 214^ ^1231-4(136)^: 3fl^^4°l *§^€4. 

-^01^(107)4^^(108) 4°14 n-.^S 51^ 4lS»«*(135)* ofl^S)^ ti^^^el^ 

(134)41 a^«#^^tb4. 44^-1. S.2fl«?14 i^^^r n + < £^ ^^^(135)^1 ^^^14. ^1i 0 l a l 

^^^51^(134) ol H -l-^ol n+ $ ^21^(135)^1 TFT7} «|^^4. 

4-g- £9ci a.°U 44 #°1. ^51^3-4(137) °1 41* cvD^i 2144 4^H1 ^Aj^q-. 42., ^i- 1-^, 
o^'^jqs. ol^^l -Pr7l4(138)°l i^S^^i 2144 ^21^44(137) ^ ^^44 ^^21 7)12^71^^ 
4(110)4 ^^t!4. ^5l€-^44(137)4 -°r7l4(138)^ 7112^71^^4(110)* ^$4. 

c}2. 7l , ^ 7> ^44(138)* <$W<L3.* ^^€4. 4*. 7fl¥*4 ^21^44(137), ^21^44(133) ^ ^ 
2l€^44(132)4 S^€4. 41-714(138)* 4 4 4^1 (tapered) 3.$* 7>^l 7H¥* ^^4^4 

€4. ^21^^44(137) 7fl¥i4 ^4* ^#471^4 i^€4. 

£ lOai 2.91 44 44, ^^*(U3). 4i^4-§- ^^(114), 4^4 ^^44 44 ^^*(117). *i 

44-^-8- ^#^(120), ^ ^4-51-8- ^**(121)4 4l^°fl 444 ^ A J^4. 
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4^ £ lOrt 44 44 ITO 4^44 *l2^Mr4(139)4 1* *«. ^44lH ^ ^MMM* 

A* W#4(139)4 ss^4*W*4 444 *H^44 * 10c 4 * 6* ^91 ^4 **** 

(no s ^i2W^d^(ii2)-i- mm. oi 1. **(ii5)* 44 ***R(iio°i <sH44. 

ofl-i * 7i*** =s**w m =a^*ai7) 44 ^i39^(i39)oi mw. ^maov*] 4 wi7)4 

4^ L*44 3H44* ***<120) 4 Wl# * ^ 44(122)4 44(123)* 

t-flolE.^^>(2)5+ ^4444(3)* ^444. 

a * E 4i Ji°l 44 44 44^4 H S o^o^ ^4(116)4 ^§3(12)* *fl44 444ofl ^£4. 
3 J', «fl$4(U6)4 £4* 444 4444. 444, TFT44(100)* 4444. 

(201)1* VV*V 5* *«^4. ^1 ^ * D fl^(202)4 H44 

4. ol "J, 44 44, ^flB3i(202)4 £34 ^* 44 £ 4<* Ji4 4* (202a) 4 ^44. 

4*. 443 ^4 ^±3- 4^44 444-ofl *§444. 4*. ^11^4^(202)4 7fl^» 444fe 4^(20 

3)4 *r4^* ^444. 

3 ^ o} 3 *^4 4^-44 444(204)4 4 #44 ^444. 4*, 44** 4^44 44 ^* (206) 4 
444(204)* ofl^^-o.s.4 ^444. 

ti± 44 = ¥<LSL 4^44 Hfl#4(205)4 444(204) 44 3344. 4*8=4(205)4 a4* «fl^Bl* 444 
*pg*MS4. em**TFT4*(l(X»4l 47>4 444 4$44. 444. 4444(200)* 4344. 

4**1 $34 T FT7l4(ioo)4 4444(200)* 4344 #4^1I(* 4 4*4)* 4444 4*34 4 444 
me * 205^4^^44. 4*. **<300)4 *4*, H 444 334 * 44 444 *4(4)4 *44* 
*444. VAIi 444(1194 208)** ^1^44(101)4 42^444(201)4 4^ *44 44 * 
444. 

TFT7l4(ioo)4 4444(200)* W^l 44, 44** 44 ***(H7)4 ol I **J£ 

« -liiA TFT714( oo 4 4444(200)4 4** 4. *44^4 44fe *34 4444(200)4 434 4 
^^7^4 9*44(103)4 *4H^(202)» WW 44*^0 

18)4 $344. 4i4444 4* 0 -S4a444(i)4 4^4 4*344. 

x*t* MW* 4^4. 9^49(111)^ YWi*Kiiib)fc 4444 444^4(iia)4 ^C 3 ? 0 )^ 
^J^* 44^>4. 444, Y4444^(iiib)^ 444^^ 

ISJ SJ^ti 4^14 Wis y ^ 44% 4Afe «4. 444, W«(in)* X W 
#4. 

[Xl2^4i] 

£ * si xi2^4oM 4* ^^^44*14 ^* a.4*4. ^l2444ofl 4* q 3*4**1 4 4^4^ 

it Vsi AA.4* 44 ^44 444^^4 44^ £ 124 ^ ^444. £3^ 4*fl4 ^-4^ 44 ^4 
4 ^lit^r 5= 1244E 4s4x» ^-44Ji. ^ ^^£.^#4 ^^-a: '3444. 

£ 12ofl «ol ti >Sl £ol ^12^4^H 4S-4, 4^4(139a)^TFT44(100)oH ^4 44** ^^4fe ^#*( 
f 17)S j ^ « W(117)^ 44H4 M 9^44(103)4 3** ^^4(139a)*. ITO 
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"VS-44 Wd4(lll), 4*44(112) i"4 41***3. *H« ^444. ^, ^4(139a)£ £ ) i0bi a. 

oj S,dl^ ^13^^(139)^1 *§44H, £ 10c4 Ji4 <X|3J44H4 3*r*(U7)4| 4^4(^r. <W*m*\ 

at*). 

^elanis)* ^44^ ^4(i39a)4°H 4444. 444, *al^(H8)fe 4#4(i39a)* ^4 * 

J*ll4(103)°fl 3^r44. ***Ui(103)<>l 3*4 4* 3£ *££ ^44 3*1 ^4(139a)* **1 

oi^Eiq. ^44(103)44 3^4 £4* iL447l fl*H 4444. 

ol « fa ^44(111) 4*44(112) *°1 ITO 4*44 *«| 3L44<>14. 3#*(117)°fl4 £ 

#4 **W(103)^H ife 44444 ITO*H m, **H^H4 WH4(103) 4^121 3*44fe S.444. <> 
Ilj^. 4^ia03)4 *4B^(202) A W ^ ******* S»W T^Wn 711 

444. 

Sl4, £ 12<* S-4 *l|2tf*Hfe 4MS4^(202)4 Jf£(202a)ol ^l-SM^W nfe ^(202a)^4 3 4* ** 

4fe'°)l» *11444. 

4*tf 44 4*1 ^4H3i(202)4 *Hfr(202a)£ **44(lll)2l Y^^^(lHb)4 #3(115)* H* 3 
V I * V **'*7lia 44 44 E 12^ S.44 WH. 4MU=L4*(202)4 ^4(202a)* 4<>144(106)2l 
#**5*}* ^HJL. *°11^*(202)4 ^(202a)2l ** *fl*&«8«W «I*HM&* * 

[4344 °4 

s. 13 o. jt 4*4 *fl3444ofl 4* ^£44*12} ^4* Ji4£4. *fl3444H 4* °-^3L44*14 434*^ 
^uife £ 3 4H *H44i4 444*^4 ^44*14 *444. 444, 34*11*14 4<3* W 
SIS £34 AA4* 44 €7RV 444*<^oi 44£fe £ 13ofl4 ^4^4. E3^£ 4*114 34 *4 

4 Ail-* £ 13°fl4£ *44 4^4£» ^-4431, =L SL±%2\ £x$± ^8444. 

*3<M«M 4^, ft«(ns)4 *44 ¥44^ 444* 444¥ 45i4°l (202)4 4444. 

51 13614 Ji4^ « W £ol ^£4(209)* ">W? 44(200)2} 444(204)4*11 *§^44. 45=4(209)*. «fl 

r^TM ife W -1 4 W 4*44 444^4 4* 4W-H44, Site IT04 4* *W8* ^ v 
ol44, £te oi -visi aif^os ^44. ^£4(209)* 4^4(205)°fl 4«tl ^44. 

4£4(209)* *m«^&(202)« ^1444- 4 *1*4 4^a* oi^q-, p J 

4iH« ol^H 44^^5.4 ^44. 44*f4. 4£4(209)*, ^flS^^(202)4 4«:»(202a) « -r^ 
(202b) * 44 3fe 4^:1: (209a) ^ 4^«(209b)* i^44. 

4514(209)21 *S(209a)£ ^44(111)^1 Y4^444(lUb)4 ^^±(.202)$ *S(202a)2l 4<^H 4 

4sl°1 ^(H5)**«(l 3ioi^4oj(io6)4 4^£4. 

^£4(209)21 4€(209b)*^^4(i2)^ ***V1 (103) «D444. Wil 4^X44 
SolXlfe 7144 ^^4fe ^^*(206)ol ^44(204)^ 44S14 <*fc4. 4^4(209)4 ^*(209b)* =2^(i 
i8)i 44 H^i *7iaj ^ ^^44. 4E4(209)£ ^44(103)^1 ^444 4* ^*44 

» 4£^- A 4^44. 

4514(209)21 ^-€(209a)*. * 444 *fll44°H 4€- ^-4^^^(202)21 ^-^-(202a) tfl4<>fl, #*(115)* * 
5^ ¥4£lfe 4714* 4444. 
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4444 ¥4"§- 444¥ 4£4(209)-§- 4¥ i^r 444 4$** 4¥4. 44, 3-4H3^(202)3.4 444 
*|3.*4| *1144 &4. °fl* #4, ^-"m^^(202)7l- #Eia(H8)» **H ^-f-«H^(103)i ^#4 4-S-7} sums. 
44*44 3^r444 fc-fr xi*M- 7>444 ^.o. 4¥ 4£**I4 ^liH^^(202)5 444 ¥ 

44. 

«H 444, 4£4(209)°l)¥ 44444 4-8-44 #71 4"g4l, 4£4(209)€r 4£ 444 4£4 ^44* 4 

fc ^|s.a ¥44 ¥ &4. 444. 4£4(209)4 ^-44*1144 44444 7Br4£ #4*4, ¥44¥ 444°fl 
44 44£4fe 4444. 



^3-a*l«W 4^-4, 4£4(209)-8r 34|H4^(202)4 f-44 *H4* 4-8-44 ^444. :i44. o]^J o.s ^£-4 
(209)°] ^Sjfe -8: 444. 4£4(209) 5 ^-^3^(202) ¥ 4 s. 4* 44°fl 44 *I44 ¥ 44. * 
4, 4£4(209)£ IT04 4£ f-^SS. 4*4 $ =r£ flai. ¥-§r(209a)£ ^l|H«^(202)4 -f £(202a)4 
^4 el 4£4 ^44 ¥£ SU4. 4 3¥<4 4£4(209)4 4£(209a)4 *MlH^i(202)4 4 

-§r(202a)4 3-4 44SH ¥4444°tl 444 344 44Jl4« 4* ¥ 4£4 3444 434 ¥ 44. ^43. 
4£4(209)4 ¥4 (209a) 4 ^^4^(202)4 ^-*(202a)J44 3¥°fl¥, 4£4(209)4 ¥¥ (209a) €r 4 

* 4tf* 4¥ ^£ 4*4 4 ¥ 544. 4£ 3¥°fl4, 7fl¥«14 4^4 44 € ¥ 44. 



[444 4 oil] 

£ 14¥ * 1H4 4444°H 4«- 433.44*14 ¥4* Ji4£4. 444444 4-S- 333.4 4*1 4 444£'3 
^4 W H ti4¥£3i4 £-4^ 41^444 444^34 ^4444^44. 444. ^44*14 4^8:^4 

4 31, £ 32] AA4-3 44 47114 444^^4 ^igSfe £ 144 J5L444. £ 3, £ 4, £ 12 4 £ 13°A4 S-4 

§ 34 * 44 £ I4i4£ *44 4^4^* ^44^1, a .a.^4 4^£r ^444 

£ Hi iL4 44 44, ^14^4^141 4# °Ji33444¥ 4244^14 3#44 444 344(i39a) 4 43444 
4 4£44 444 4£4(209)* 4¥4. 

oiei*v ^soj oji^sai^is.^, ^12* ^3^4i°fl4 ^#14 534 -fr^V* Su4*^ ^* ^ 5fl4. ^, #4^-(H8) 
4 ^«fl^(i03) 444 a.44i, 44444 1H4t5^£ 4i€ =r SU4. ¥^444i 44 44 
¥ 7ll -a* 5U4. 

[45^4 i] 

£ 15¥ * 4^21 45^Hl°fl 4* 433.44*14 n 1 ^* a.4^4. 45^4i<Hl 4« 0 ^3i44*)4 444^^ 
^21 jg^m^fe £ 3^14 a.4^ ^i^4i4 4214-^^^4 3g^>|^. ^44. 444, ^8^44 ^84 
4^1, £ 321 AA4 a- 44 47114 44 ^4 ^-4£¥ £ 15^14 a.444. £ 3, £ 4 4 £ I4i4 
4 ^-44 Ail-^ £ i544£ ^44 4^4x1- ¥44^, n Ail-4 ^<3£r ^444. 



45^4^H1 4* °J13a444¥ £ I4i4 ^-4^ ^^34444 44 n 1 ^* 4¥4. £ I5°fl4 £4^ 4 
4 44, 45^H4 TFT44(i00)^4, 424^44(112)^, ^-f44(iu)4 ^44 *4¥ 4* #4 ^44 
4. ^, £ 15*114 -£4^ 44 44, : §-^-44(iii)^- 4¥ 43^4444(124)4 42#4444(110)4°11 ^44 
4. 4 24^44 (11 2) 43^4444(124)44 ^44^, 444(116)^ 44 444. 43^4444(124)^ 4 
al^444. 4el€4444 4^ ¥44 £¥ ^44 4-8- 444^-S ¥4444, 4* 4*4 4#4°-S. ¥444. 



424^44(11 2) -E-, 43*4444(124)^- 4-f 4£4 ^44 £ 3<H1 a.4 4^444 ^^*(H4)4 *4 i^4 
4(i08)i ^^44. 
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4 «1i m*m) 3 ^2*^^(112)01 Ala 44 4*W ^ W, ¥ *44 'M* *^ * 

5 42**1 *7l <4)4°i 4* «fl*14 ^ ***«>1 4424(111) * *l2*i44(112)ofl ^ w -r 

5^4. 34 7fl^d* 4 44. 

*lllifl*l *54aH4M TFT* iMr 44°flB3^ mSLWW ^384. ^34, TFT4*L 4 4* 
o ^ j*ol Tqi^US*. MM* 4*1 44*44**1 441 t£ &4. TFT44 <^** 5E4 *4 
<>\± 4444. ^4. «MJS4#*ltt 44*444 ****1 44^3-5. 4444. 

J ow? * Vtt ***** 4 *oi4. * «*4 Sfl4 **H*iL4te 4 

4^ fL* 

oi* *^*v 44 4<>1 ^ofl 4* ^fl^^ ^sa14*14 a *<z*M mn, 4±4S°1 *U 
45of 4 i, m*l^-5iWM^ 47143 444 4*14 4 54***1 4-M^l * fl*. 

(57)34^133 
^44 1. 

tb-tsj 7144(101, 201); 

#71 4 43 71*4(101. 201) 4°H 4*1* «W300); 

#71 * 43 71*4(101, 201) 4 4421 4 sfcoiH xjs H44S4 «fl*14 44?fl3 *W44(106) ^ 44?fl 
Sl 44^4(102); 

a**s*l ^-o] 471 3Hel4*(i06)3 tfl-g-4fe 44i 44* W 4444(102) * m 

4*4 *4°fl "S^* *H44* 4fe 

434(110)4 m*W **m*(iO«> fl«H «^ 47l ^83*43 4*W * 
£44(112); « 

4 7l *j°mmo)4 W «l°m*(i06)4| tlims., W <W44(106)4 3*1^ 444(ilib)4| 

1^4015)4 7>5, i"i *^(112)4^ 4oH ^7144 ^S4^ 44^(111)4 i**fe 44^^^ 

^ W 2. 

^,471 44^(111)4^1 4i^(U2)4 44^^ ^144^^7!^ mm 

^•^4(lllc, 112a)4 7>*H, 

444(iiib)4 471 4^^4(iiic U2a)4 44 4^=1*, 
471 4^4(115)4 471 4^44(iiic nao^l ^^14 M 4*44 44 44-m^^ ^^a^4*l. 
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3. 

*1#*1. 

4. 

SfloW. #7l #4 3*lte ***<ilib)* #7l «M3<a* ( io6)*l ^4 a7i4 ^ * 

3^ 5. 

*lll*<H 5*»W, #7l ***(115)* #7l HM34*(106)*1 3-3.4 4£ 2fe ^HH|H^*8 «UJS*ltf*l. 
3^ 6. 

*lliHl floH, #7l 3*^(111)4 #7l ^^(112)* £ (plane) flfe ^3L*1# 

*flnH fl°W.tt>l 3*^(111)4 #7l SfcS^(112)****l5^ ol^^l ^-^S^itg 

#*1. 

SHOW. W 3*^(111)4 ^7] 3B^(112)£ 47] 4* <3« *H flfe **W^ 

*1. 

^ W 9. 

floW.^M $.#<q 7l**(101. 201)<* <«8***«1 #?1 3*^(111)4 #7l 4i*d^(l 

12) A>oH ^#3fe }HMS«^* 

10. 

*V-*5] 7l€#(101, 201); 

#7] $ #3 7l**(101. 201) A}°W oj}^ (300) . 

^ *> ^ 7l**(101. 201) f «V44 *Jr SL'JHH H*W2E* »fl*13 4^4 v^^UOe) 2 4^fl 
Si ^Hd*(l02); 

$ #7l *Mm<a*(i06)3 tn**Vte §V4^1 31€ *diWL» 44 1, #4 ^Hdt-(i02) f m 
44°fl *W#4» i^^i4; 

^^(no)* 7WH #7l D >343i. # 7 1 33€ 4 

£*l^(112); 

#71 ^«KllO)* 7fl^*H #71 dHeW*(106)°fl t« Wa. #71 4 ol El #f;(106) 4 3*1^: WI:(lllb)ofl 

fc W i 15) * 7 >4. #4 ^i^(i 12)4^1 40H 34 lH4fe 3*^(111); ^ 
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q 7] 7l#*(101 201) *H ^ ^>*(115)* 7fl*fl*H ^71 HH^*(106)°fl <W>51^ 

^7} **^(111).2.3. *H*d5^(202a)* £«*K? WBB^* 

11. 

*io1M $H*i#7l ^^(iii)4^7l ^^(112)^^^21 *oi^^a^ mm 

4HJ**(lllc. 112a)* 7>*H. 

^"71 ^^lfe^l-(lllb)^^7l #*g^*(lllc. 112a)* ^aW^i, 

^71 fc**(115)* ^71 £S**(lllc. 112a) 3 ^°14 ^ 2fc ^11^^ q=8£*l#*l. ' 

12. 

*10W W ***(ll5)*r ^7] ^*(lllb)3 ^ 7121 *1W <M* ¥*1S1&* °W 

13. 

&°\*\, W ^5^(111)3 ^71 W&(lllb)* ^OlEl^(106)Sl 37iq- 

3-* £fc ^s-^h^^ ^S^l^l. 
14. 

*no*<H sa<H>i. ^1 ***(ii5)* m cfloiEi^(io6)s; ^4 ^ ^* 

^T 1 * 15. 

*io*w sa<H^. ^71 **^(in)4 ^71 ^d^(ii2)^ *«a £ *h sat ***iisi&* q 

16. 

*H0*<H Wl. ^7] **^(lll)4 *7l *dfc^(112)* ^flSS ol^^J ^BflH^i^ oj,^ a 

17. 

TfllO^l XH^.^l ^^(111)4^71 ^^(112)^:471 4*^*^1 flfc^flS^S 

**\. 

%=f-*fr 18. 

*10lM &«\*\. #A ^ll^£^(202a)4 W ^^(111)* ^ &W±2^ %^]?]S= #5)3(118)* 3 i 
19. 

*io*i xh*i. ^7i **€^d n)^ ^* s *h ^71 ^^(in)°fl ^71 

(103); « 
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#7] *JM4i(103)^ S^*. *f|l35L*K202a) * W ^71^0.5. Sulfite «5l 

^*J- 20. 

*l| 19*41 Sft«W ^l2^H^(139a)<>l <*7l ^|l^£^(202a) * W **1*(103)*M 3** tfWW 3*fl 

7l ^li^d£ D 4(202a) $ *7l Wfl*d(i03) 4«H WH 1 !^ 

21. 

*120*<H SWl^l ^I2^£^(139a)^^7l W SMi^(112)3 *HS3" 

22. 

*fll0lH *m *7l *H*d5L3(202a)£ ^71 *«*(115)3 ^4 ^7^ *+ £fe Trf-°flH^<§ <M 
23. 

^T 1 * 24. 

jfllOW SH'i ^71 ^3 7l«^(101. 201) * 4^ *M- *H ^33 «1|*13 3L 3g^(204)4| 3*fl 

g^lfe *-"flB^(202)# 3 iW^, 

^71 ^l«£«K209a)-fr-»7l 3^(204) $H ^AB^S <^&^*1. 

25. 

*1241H1 ^71 *fll£H D -K209a)-8r <*7l **flJ=^ (202)3 ^fl€4 713 dfl«-fr £fe ^ti^^ 

«I3S<M3*I. 

^Jt 1 * 26. 

afllOlMI 7l«*(101. 201)^1 ^*8*V «7l*ol ^71 ^^(111)4^71 $4^(112) ^ 

27. 

* #3 7l**(101 201)- ^71 « 4-3 7l«*(101. 201) * *M *W °V€€ *W5«*I&3; ^71 

EASJ HBflaJi <34£ HHE^»(106); ^7] ^3-^*1^3 #££^(102); S ^1 #£3^(1 

12)43 4014 ***hs wa^au)* ^°m^±% * m v w 

5ft°W. 

4>7l tflolEl^l-(106) 3°fl ^^-(110)^ ^*Hr ^7fl; 
^71 ^3(110) *U^r3(139)-|: ^*Hr 331; % 
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#7l afl 1^^(139) £ 3fllWM, #7l ^f-^(lll)^ ^#*U £ #7l c|lolE^l:(i06)3l- 3*l^r #7l 
^(Hl)Sl ^§(lllb)°fl *^»(115)^- ^#*Rr &m JSL^*Hr ^r^fl^^ ^3L##*1 ^l^o^. 

28. 

*127*<H1 #7l ^^(112)"i-. z]ol» £fe ^^^-l;(ll2a)^ 7>*lfe *§#JLiiL *§#*Hr 3 

•#71 3#*Rr #7l ^tW^, ^"71 SM^(112)2l #7l ^^^-l:(112a)^ tWHr ^f£lr(ll 

lc)°l #7l *Wll5)£ #7l #^*(112a)2l «<>W W *5L* $#3^ 

29. 

^127^ &o^t #7l WWlll)* ^#*Hr #7l fc*4H. #7l ^*(115)£r #7l ^^lfe ^€lr(lllb)2l 
^^30. 

*fl27#°ll 5iH*1 #7l *8#*Hr #7l ^HH, -#7l ^f-^(lll)^ #71 %n±= ^lr(lllb) 

£ #7l C-HolEl^ (106 )5l ^7^4 ^ 7WE^ ^#3^ ir^fll=3^§ °J!#^1#*1 ^l^H. 

*1127*cM S^H^l ^f-^(lll)^#*Hr#7l £3HH,#7l ^*(115)^^7l 3HE^1-(106)21 ^ 
4 ^ 3"§- 7V*15L^- ^#5^ ^^B^^ °Jl#i^#*l 

^^•^32. 

*\}27*M #71 ^^(111)4 #7l sH^(112)£ ^3 ^ ^Hl^ 3#3fe ¥*"B^i 

^ ofl^iAl^l 711 2iW%. 

33. 

tb #3 71^(101, 201); -8-71 # ^21 7l#f-(101, 201) ^ $W ^B€*l^: #7l 31*1^ 

E-121 H^°JoH HH3#*(106); #7l 31*1 ^21 4^1 <31€ 3B^(102); ^ #7l ^^(1 

12)431 AHi *d7l#-§: tWl^r i^Vfe ¥^S^i<8 ^X-M^ll- ^1S*}71 m #1H 

#7l cflolE)^l-(106)^ §Mr ^•a^(llO)^: ^#*>fe #31; 

#7l ^<a^(iio) 4H *ll 1^^(139)^ ^#*Hr 

#71 ^ill^5l-(139)ir Jfl3\J*M. #71 ^f-^i^-(lll)^ £ #71 t-HolE^l-(l06)3l- ^^lfe #7l ^-f- 

^(111)21 ^»(lllb)i #3J*(H5)^ *l#*Hr ^1; ^ 

#7i # #21 7i**(ioi. 201)^1 4* *M- ^1, #71 ^^*(ii5)^ 7fl7fl*H #71 tiMEi^t-uoe) 0 !! tfl*Mfe 

^ll€£ n ^(202a)^ ^#*>fe £Wir ^^S##^l ^l^'S. 

34. 
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^133*^1 fl^l #7l 3M^^(112)-§r, £<>1* *i^*(112a)^- 7Mfe ^#o.3. £31* 3 

#7l ^*Rr #71 ^HAl,^7l 3-4^(112)21 #71 -?d^J?-*(U2a)o1| <WRr 

lc)°l ^^U, #71 #^*(115)^ #71 -5d^Y»(112a)Sl ^ol«4 713 ^<a«t 2^ S^fc ¥*«BS 

35. 

*1l33*<H SH-M, #71 ^*Kr #71 WW, ^7} ^f-(115)£ #71 3*lfe ^1" (11 lb) 3 

7^21 ^<><H S^fe^^S^* «*| 3X^*1 7|2:^. 

36. 

7fl33%°11 #71 ?-f €^(111)* ^*Hr #7l ^HlAi, ^-71 ^-f-^(l 11)21 Aj- 7 ] 3*lfe ^l-(lllb) 

•8: #71 ^olE^l-(i06)2l SM 1 * £-8" S-^r 7W£^ ^^slfe ^^flS^^ ^^S^l^l TflS^. 

^¥^"37. 

^133*^1 SW*!, #71 *§^*Kr #71 ^TlHl^i, ^-71 #^*(115)^ #71 Cil 01^^(106) 21 

4 *te 71-71S.S. igA^s]^ i^flEi^lg -^^SAl^l ^12:^. 

38. 

*fl33*<W 5(Jl°W, #71 ?f-#^(lll)4 #71 ^£^(112)^: -2-5- f-'Stb #7fl°W qj^fc ^ uflES^ 
39. 

7fl33*<Hl Sl^Ai, Aj-71 ^f-^^(lll)^, #71 ***1^(111)<>1 £*Hr 4* 341 D K!3 ^-f^ (103)41 

=-1 «<^£#7l ^f-^^ (11 1)4 #71 7fli^S.^(202a)^-^S ^71^^.5. 3#Al7lfes e ia(ll8)* £ 
Til* 3 £t«Hr ^^flS^!^ °J13iAl^l ^1S^. 

^T 1 ^ 40. 

7fl39*J-°fl #^1 ^*«fl^(103)4 #7l ^ela(U8) 4 6 11 7fl2^d£.^(l39a)* ^*Hr 3r*|# 3 i^*>^ 

^^iAl#^l ^a'S-'fl. 

7ll40%i *H*l,#7l 7)l2^£^(139a)^r#7l ^f-^(lll) #7l ^^(112)4 WW 

WHBl^i ^^SAl^l 

42. 

7fl33*j-°fl 3X°]*\, g±r ^-iH^^(202)» #7l ^2} 7l**(101. 201) ^ 4* *|-4*1 ££°fl 3 
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$7) ^nfle^i(202) $W 3§^(204)^- ^*Rr ^1* 3 iW, 

#71 ^ll^£^(209a)^ #71 sg^(204) $H ^S^m^S ^a^. 

^T 1 * 43. 

*fl42^°fl &<>H, #71 ^ll^£^(209a)^: *l^*Rr #7l 1^5^ (209a) £ #7l ^m^^(202) 

1 
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